Agents that increase cAMP accumulation block endothelial c-sis induction by thrombin and transforming growth factor-beta.
Endothelial cells express the product of the c-sis gene, which encodes the B-chain of platelet-derived growth factor (PDGF). Through local production of growth factors such as PDGF in vascular sites, endothelial cells may stimulate proliferation of adjacent cells through a paracrine mechanism. Previously, we have shown that the expression of c-sis mRNA and release of growth factor activity by human renal endothelial cells is induced by thrombin. We now show that another agent of possible importance in mediating proliferation of cells adjacent to the endothelial cell layer, transforming growth factor-beta (TGF-beta), also induced c-sis expression in these cells. In addition, we have studied the effect of agents that increase intracellular cAMP levels upon the induction of endothelial cell c-sis mRNA. The adrenergic agonists isoproterenol and norepinephrine blocked the elevation of cellular c-sis mRNA accompanying exposure to either thrombin or TGF-beta. This effect was mediated through beta-adrenergic receptors, since propranolol but not phentolamine reversed the inhibition. Forskolin, a direct activator of adenylate cyclase, also blocked induction of c-sis mRNA by thrombin and TGF-beta and inhibited the release of PDGF activity into the media of these cells. Basal, as well as stimulated c-sis mRNA levels were attenuated by these agents that increase cellular cAMP levels. These data suggest that increased cAMP production inhibits the expression of c-sis encoded mitogens by endothelial cells, and that c-sis expression is subject to bidirectional regulation in these cells.